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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the connection structure of the 
ferrule and fiber-optic code which are used on the occasion of the connection between optical elements, 
such as a photodiode, and a fiber-optic code, or connection of fiber-optic codes. 
[0002] 

[Description of the Prior Art] Usually, on the occasion of connection of optical elements, such as a 

photodiode, a fiber-optic code, or fiber-optic codes, a fiber-optic code edge is inserted in in an 

abbreviation tubed ferrule, it fixes, and optical-axis doubling is performed using this ferrule. 

[0003] When fixing a fiber-optic code to the ferrule formed of metal conventionally, using caulking ** 

and adhesives, they were used together and the ferrule was fixed. 

[0004] 

[Problem(s) to be Solved by the Invention] However, when carrying out caulking ****** of the ferrule, 
in order to enlarge the fixing force, it is necessary to enlarge deformation by caulking. When it does so, 
distortion of the optical fiber of a fiber-optic code becomes large, the transmission loss of light becomes 
large, and there is a possibility that the transmission distance of light may carry out a fall etc. 
[0005] Moreover, when adhesives are used, the process of an adhesives application is complicated, and 
in order to taKe time tor aunesives 10 soiiuny inuicuvci, uicic is a yivui^m ui 1^1115 nnuiui iv u^vmu i; 
operation nature. 

[0006] Then, this invention was made that a problem which was mentioned above should be solved, and 
it is possible to prevent the increase in the transmission loss of light, and it aims at offering the 
connection structure of the ferrule and a fiber-optic code excellent in assembly-operation nature. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
connection structure of the ferrule and fiber-optic code of this invention according to claim 1 The 
abbreviation tubed fiber hold section which holds the fiber outcrop of a fiber-optic code point, It is the 
connection structure of the ferrule and a fiber-optic code equipped with the covering attaching part 
which are formed successively at the back end side of the aforementioned fiber hold section, and carries 
out hold maintenance of the covering section of the aforementioned fiber-optic code. While opening for 
covering section insertion is formed in an unilateral at least, the aforementioned covering attaching part 
The covering maintenance side which carries out hold maintenance of the peripheral face of the 
aforementioned covering section is established in the position which faces the opening. Where the 
cutting stopper prolonged in the direction which intersects perpendicularly with the shaft orientations of 
the aforementioned ferrule came to protrude on the covering maintenance side and the aforementioned 
fiber outcrop is held in the aforementioned fiber hold section, the aforementioned covering section is 
stuffed into the aforementioned covering hold circles from the aforementioned opening. By shaving off 
the aforementioned covering section with the aforementioned cutting stopper, and making the 
aforementioned covering section bite, it is characterized by carrying out positioning fixation of the 
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aforementioned fiber-optic code at the aforementioned ferrule. 

[0008] Moreover, like claim 2 publication, as for the aforementioned covering attaching part, the 
aforementioned covering maintenance side is formed of the inner skin with abbreviation half tubed, and 
the aforementioned cutting stopper may carry out couple formation along with the hoop direction at the 
edges-on-both-sides section of the half-cylinder inner skin. 

[0009] In addition, like claim 3 publication, the aforementioned ferrule is metal, the piece of 
crookedness may be installed from the edges-on-both-sides section of the aforementioned covering 
attaching part, respectively, and the aforementioned piece of both crookedness may be bent inside so 
that the covering section of the aforementioned fiber-optic code may be held down in the 
aforementioned covering attaching part. 

[0010] Moreover, it has a piece of covering maintenance of the couple prolonged like so that the 
aforementioned covering attaching part may put the back end side of the aforementioned fiber hold 
section to the aforementioned covering section from both sides according to claim 4, and the 
aforementioned cutting stopper may be formed in the opposite inside of the piece of both [ these ] 
covering maintenance. 

[001 1] In addition, the ring member which energizes the aforementioned piece of both covering 
maintenance in the direction according to claim 5 which they approach mutually may be attached 
outside the aforementioned covering attaching part like. 

[0012] Furthermore, like claim 6 publication, the aforementioned ring member is metal and caulking 
fixation of this ring member may be carried out at the aforementioned covering attaching part. 
[001 3] moreover — being according to claim 7 -- like - the aforementioned ring - the groove of 
predetermined width of face is formed in the unilateral of a member, and this groove is narrowed - as - 
the aforementioned ring member — caulking ****-- being according to claim 8 — like the back end 
outside side of the aforementioned piece of both covering maintenance -- the aforementioned ring - 
forming the heights which engage with the back end side of a member **** - being according to claim 
9 - like, while forming the lock section in the superficies of the aforementioned piece of both covering 
maintenance the aforementioned ring - a member -- the aforementioned lock section and the locked 
section which can be engaged may be formed in a side, the aforementioned lock section and the 
aforementioned locked section may be made engaged, and the aforementioned ring member may be 
fixed to the aforementioned covering attaching part 
[0014] 

[Embodiments of the Invention] First, the connection structure of the ferrule of the 1st operation gestalt 
and fiber-optic code concerning this invention is explained with reference to drawing 1 or drawing 7 . 
[0015] As shown in drawing 1 or drawing 3 , a ferrule 1 is formed from the covering section C of fiber- 
optic code A of hard metals (for example, brass etc.) and hard rigid resin (for example, PBT etc.), and is 
equipped with the abbreviation tubed fiber hold section 2, the abbreviation semicircle tubed covering 
attaching part 5, and these fiber hold section 2 and the flange 4 prepared in the middle of the covering 
attaching part 5. 

[0016] While the taper side 3 where the periphery marginal part of the point inclines in the inner sense 
towards a nose-of-cam side is made to the fiber hold section 2, the bore size is finished almost similarly 
to the outer-diameter size of optical fiber B of fiber-optic code A. 

[001 7] Moreover, it comes to form the cutting stopper 7 in the inner skin of the abbreviation half tubed 
hold half cylinder part 6 in which the covering attaching part 5 was installed towards back from the back 
end section of the fiber hold section 2. 

[0018] The bore size of the above-mentioned hold half cylinder part 6 is slightly finished greatly rather 
than the outer-diameter size of fiber-optic code A, and it is constituted so that it may have a 
predetermined gap and the covering section C of fiber-optic code A to which this hold half cylinder part 
6 extends in the back end side of the fiber hold section 2 may be wrapped in. Moreover, 2 sets of cutting 
stoppers 7 of the couple which is opposed to the edges-on-both-sides section of the inner skin of this 
hold half cylinder part 6, and counters are formed before and after it. In this case, the inner skin edges- 
on-both-sides section of the hold half cylinder part 6 in which the cutting stopper 7 was formed is the 
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covering maintenance side which carries out hold maintenance of the peripheral face of the covering 
section C. 

[0019] Each cutting stopper 7 is formed in the shape of [ of the predetermined thickness which 
protruded along with the hoop direction towards the medial-axis side from the inner skin of the hold half 
cylinder part 6 ] an abbreviation sector, and cutting cutting-part 7a to which the sharp orthotomic surface 
is made to the corner section, and it extends in the shaft orientations of fiber-optic code A and parallel is 
formed. 

[0020] Moreover, a flange 4 is attached in the middle of the fiber hold section 2 and the covering 
attaching part 5. This flange 4 is engaged the optical connecter housing side of an illustration ellipsis, 
and regulates the movement to the cross direction of a ferrule 1 . 

[0021] Next, the assembly procedure of the connection structure of this ferrule 1 and fiber-optic code A 
is explained, 

[0022] First, the covering section C of the point of fiber-optic code A is continued and exfoliated to 
predetermined length, and the fiber outcrop B of the aforementioned predetermined length is formed. 
[0023] Next, as are shown in drawing 4 , and a fiber-optic code A point is close brought from the 
slanting back of a ferrule 1 and it is shown in drawing 5 , in the fiber hold section 2, the fiber outcrop B 
is made to insert in and it holds. The covering section C near the fiber outcrop B is raised to the slanting 
upper part, and it is made for the covering section C not to interfere with the cutting stopper 7 in the 
hold half cylinder part 6 at this time. 

[0024] In addition, it is for the facilities at the time of giving mirror-plane processing to a fiber outcrop 
B apical surface behind to make the point of the fiber outcrop B have projected from the point of the 
fiber hold section 2 by drawing 5 . 

[0025] And the covering section C is pushed in in the hold half cylinder part 6, and it is made to hold in 
the interior, as shown in drawing 6 . At this time, cutting cutting-part 7a of each cutting stopper 7 shaves 
off the covering section B of fiber-optic code A like ****, the cutting stopper 7 concerned bites in the 
covering section C, and positioning fixation of the fiber-optic code A is carried out at a ferrule 1. 
[0026] According to the connection structure of the ferrule 1 and fiber-optic code A which were 
constituted as mentioned above Since the covering section C is shaved off to each cutting stopper 7 and 
the covering section C is made to bite the cutting stopper 7 concerned, in case the cutting stopper 7 is 
formed in the inner skin of the hold half cylinder part 6 and the covering section C near the fiber outcrop 
B is pushed in in the hold half cylinder part 6, Positioning fixation of the fiber-optic code A can be 
carried out at shaft orientations, without making the optical fiber in the covering section C produce a big 
distortion. Therefore, it becomes possible to carry out positioning fixation of the fiber-optic code A at 
shaft orientations, suppressing small loss of the light resulting from distortion of an optical fiber. 
[0027] Moreover, since the sharp orthotomic surface is made to the corner section of the cutting stopper 
7, the covering section C can be shaved off certainly. 

[0028] Furthermore, since fixing of fiber-optic code A is performed by pushing in the covering section 
C near the fiber outcrop B in the hold half cylinder part 6, it is not necessary to use adhesives like 
before, and excels in assembly-operation nature. 

[0029] In addition, since the fiber-optic code A point is pushed in from the part which carried out 
opening to the upper part of the hold half cylinder part 6 widely, it excels also in this point at assembly- 
operation nature. 

[0030] Moreover, since the cutting stopper 7 of a couple is divided and formed forward and backward, 
the cutting stopper 7 can distribute by two places approximately, can hold the covering section B, and 
can fix fiber-optic code A by the stronger force. 

[003 1] moreover, since opposite arrangement of the cutting stopper 7 of a couple is carried out face to 
face, the covering section B is more effectively shaved off with each cutting stopper 7, the covering 
section C can be made to bite the cutting stopper 7 concerned, also by this point, it can force more and 
fiber-optic code A can be fixed by the force 

[0032] In addition, if the polypropylene with large tensile strength as the covering section C of fiber- 
optic code A (PP), hard polyethylene (PE), hard nylon, etc. are used, fiber-optic code A can be fixed by 
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the stronger force. 

[0033] The connection structure of the ferrules and fiber-optic codes actually following as an example of 
the above-mentioned 1st operation form was manufactured. That is, 3.5mm and the bore size I of those 
were set to 2.6mm, and the height size HI was set to 2.2mm for the outer-diameter size of the hold half 
cylinder part 6 of a ferrule 1, and 2mm was made [ the thickness size T of the cutting stopper 7 ] to the 
interval size P between 1.5mm and the cutting stopper 7 on either side for the interval size S between 
0.5mm and the cutting stopper 7 of order. Moreover, the thing with an outer-diameter size of 2.5mm 
which covered PP was used for the optical fiber whose outer-diameter size is 1mm as fiber-optic code A. 

[0034] While the increase in loss of the light by having fixed the fiber-optic code to the ferrule 1 was 
suppressed by 0.1 dB or less according to this connection structure, the tensile strength of 1 lONs or more 
was able to be obtained. 

[0035] Next, the connection structure of the ferrule of the 2nd operation form and fiber-optic code 
concerning this invention is explained with reference to drawing 8 or drawing 12 . In addition, the same 
sign is attached about the same component as the 1st operation form, the explanation is omitted, and it 
explains focusing on a difference. 

[0036] Namely, as for this ferrule IB, the piece 10 of crookedness which is formed with metals, such as 
the material which is hard and can be crooked, for example, brass etc., and starts from the edges-on- 
both-sides section of the hold half cylinder part 6 of the covering attaching part 5B to an abbreviation 
perpendicular direction is really formed from the covering section B of fiber-optic code A. It opens and 
forms few intervals between the front end side and a fiber hold section 2 back-end side while the 
crookedness mentioned later forms each piece 10 of crookedness in mist or plate-like [ thinner ] from 
the thickness of the hold half cylinder part 6 so that easily. 

[0037] Next, the assembly procedure of the connection structure of this ferrule IB and fiber-optic code 
A is explained. 

[0038] First, fiber-optic code A which formed the fiber outcrop B in the point is inserted in the interior 
from the back end side slanting upper part of ferrule IB like the case of the 1st operation form, while 
inserting in and holding the fiber outcrop B in the fiber hold section 2, the covering section C near the 
fiber outcrop B is pushed in in covering attaching part 5B, and positioning fixation of the covering 
section C is carried out with each cutting stopper 7 at the shaft orientations. In this stage, it is in the state 
by which it is shown in drawing 1 0 and drawing 1 1 . 

[0039] And as shown in drawing 12 , it bends inside so that the piece 10 of both crookedness may be 
pressed against the upper part of fiber-optic code A, and fiber-optic code A is held down in the hold half 
cylinder part 6. 

[0040] according to the connection structure of ferrule IB of the 2nd operation form and fiber-optic code 
A which were constituted as mentioned above - the same effect as the case of the 1st operation form - 
in addition, it becomes possible to hold down fiber-optic code A in the hold half cylinder part 6 only by 
bending the piece 10 of both crookedness inside, and the shear and omission out of the hold half 
cylinder part 6 of fiber-optic code A are prevented certainly And without causing the increase in part 
mark, since it is the hold half cylinder part 6 and really fabricated, the piece 10 of these crookedness is 
simple composition, and the assembly is also easy for it. 

[0041] In addition, ferrule IB in which the height size H2 opened in the piece 10 of crookedness 1 .8mm 
and whose linear-dimension L of shaft orientations are 10mm 1mm, and formed the interval size G with 
the back end side of the fiber hold section 2 from the edges on both sides of the hold half cylinder part 6 
as an example of this 2nd operation form was manufactured. In addition, other configurations 
presupposed that it is the same as that of the example of the above-mentioned 1st operation form. 
[0042] When the outer-diameter size fixed to this with an outer-diameter size of 2.5mm which covered 
PP to optical fiber which is 1mm fiber-optic code A, while the increase in loss of the light by having 
fixed fiber-optic code A to the ferrule 1 was suppressed by 0.1 dB or less, the tensile strength of 1 lONs 
or more was able to be obtained. 

[0043] Next, the connection structure of the ferrule of the 3rd operation form and fiber-optic code 
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concerning this invention is explained with reference to drawing 1 3 or drawing 21 . 
[0044] As shown in drawing 13 or drawing 15 , a ferrule 1 1 is formed from the covering section B of 
fiber-optic code A of hard metals (for example, brass etc.) and hard rigid resin (for example, PBT etc.), 
and is equipped with the abbreviation tubed fiber hold section 12, the covering attaching part 15 
prepared in the back end side of this fiber hold section 12, and these fiber hold section 12 and the flange 
14 prepared in the middle of the covering attaching part 15. 

[0045] While the taper side 13 where the point periphery edge inclines in the inner sense towards a nose 
of cam is made to the fiber hold section 12, the bore size is finished almost similarly to the outer- 
diameter size of the optical fiber of fiber-optic code A. 

[0046] Moreover, the cutting stopper 1 7 comes to protrude on the inside side of the piece 16 of covering 
maintenance of the right-and-left couple by which the covering attaching part 1 5 was formed in the back 
end side of the fiber hold section 12. 

[0047] The piece 16 of covering maintenance of the above-mentioned couple is installed in parallel 
towards the back from each part of right and left of a fiber hold section 12 back-end side. While each 
piece 16 of covering maintenance is formed in a perpendicularly flat long tabular and a flat field is made 
to the inside, the peripheral face configuration of the fiber hold section 12 and a corresponding curved 
surface are made to the external surface. Moreover, the interval size of the inside of the piece 16 of both 
covering maintenance is prepared in the position which becomes large slightly rather than the path size 
of fiber-optic code A. In addition, it is the covering maintenance side where the inside of each piece 16 
of covering maintenance carries out hold maintenance of the peripheral face of the covering section C in 
this case. 

[0048] Moreover, 2 sets of cutting stoppers 17 of the couple which is opposed to the inside of the piece 

16 of these covering maintenance, and counters are formed before and after it. Each cutting stopper 17 is 
formed in the shape of a long column, and is formed along the direction which intersects perpendicularly 
with the shaft orientations of fiber-optic code A. Moreover, cutting cutting-part 17a to which the sharp 
orthotomic surface is made to the corner section of the top and the lower part, and it extends in the shaft 
orientations of fiber-optic code A and parallel is formed. 

[0049] Moreover, a flange 14 is attached in the middle of the fiber hold section 12 and the covering 
attaching part 15. This flange 14 is engaged the optical connecter housing side of an illustration 
abbreviation, and regulates the movement to the cross direction of a ferrule 1 1 . 
[0050] moreover, it is shown in the covering attaching part 15 at drawing 19 or drawing 21 - as - an 
abbreviation tubed ring - a member 20 is attached outside 

[0051] this ring - members 20 are metal, such as brass, it is formed in abbreviation tubed and the 
groove 21 of predetermined width of face is formed in the unilateral and the state where fiber-optic code 
A was put between the pieces 16 of both covering maintenance so that it might mention later - the 
covering attaching part 15 - a ring - a member 20 is put and a groove 21 is closed - as - caulking 
****** - a ring - outside attachment fixation of the member 20 is carried out at the covering attaching 
part 15 

[0052] Next, the assembly procedure of the connection structure of this ferrule 1 1 and fiber-optic code A 
is explained. 

[0053] First, the covering section C of the point of fiber-optic code A is continued and exfoliated to 
predetermined length, and the fiber outcrop B of the aforementioned predetermined length is formed. 
[0054] Next, as are shown in drawing 1 6 , and a fiber-optic code A point is close brought from the 
slanting back of a ferrule 1 1 and it is shown in draw ing 1 7 , in the fiber hold section 12, the fiber 
outcrop B is made to insert in and it holds. The covering section C near the fiber outcrop B is raised to 
the slanting upper part, and it is made for the covering section C not to interfere with the cutting stopper 

1 7 of the piece 16 of both covering maintenance at this time. 

[0055] In addition, it is for the facilities at the time of giving mirror-plane processing to a fiber outcrop 
B apical surface behind to make the point of the fiber outcrop B have projected from the point of the 
fiber hold section 1 2 by drawing 1 7 . 

[0056] And as shown in drawing 1 8 , it pushes in so that the covering section C may be shifted between 
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the pieces 16 of both covering maintenance from the upper part, and hold arrangement is carried out 
between them. At this time, cutting cutting-part 17a of each cutting stopper 17 shaves off the covering 
section B of fiber-optic code A like ****, the cutting stopper 17 concerned bites in the covering section 
C, and positioning fixation of the fiber-optic code A is carried out at a ferrule 11. 
[0057] the covering attaching part 1 5 which carried out hold arrangement of the covering section B at 
the last - a ring - a member 20 is put, and caulking **** and assembly are completed so that a groove 
21 may be closed 

[0058] According to the connection structure of the ferrule 1 1 and fiber-optic code A which were 
constituted as mentioned above In case the cutting stopper 17 is formed in the inside of the piece 16 of 
both covering maintenance and the covering section C near the fiber outcrop B is pushed in between the 
pieces 16 of both covering maintenance Positioning fixation of the fiber-optic code A can be carried out 
at shaft orientations, without making the optical fiber in the covering section C produce a big distortion, 
since each cutting stopper 17 is made to shave off the covering section C and the covering section C is 
made to bite the cutting stopper 7 concerned. Therefore, it becomes possible to fix fiber-optic code A 
firmly, suppressing small loss of the light resulting from distortion of an optical fiber. 
[0059] Moreover, since the sharp orthotomic surface is made to the corner section of the cutting stopper 
17, the covering section C can be shaved off certainly. 

[0060] Moreover, since fixing of fiber-optic code A is performed by pushing in the covering section C 
near the fiber outcrop B between the pieces 16 of both covering maintenance, and carrying out hold 
arrangement, it is not necessary to use adhesives like before, and excels in assembly-operation nature. 
[0061] Furthermore, since between the pieces 16 of both covering maintenance is widely open, it is also 
easy to push in fiber-optic code A in the meantime, and it excels also in this point at assembly-operation 
nature. 

[0062] Moreover, since the cutting stopper 1 7 of a couple is divided and formed forward and backward, 
the cutting stopper 17 can distribute by two places approximately, can hold the covering section B, and 
can fix fiber-optic code A by the stronger force. 

[0063] moreover, since opposite arrangement of the cutting stopper 1 7 of a couple is carried out face to 
face, the covering section B is made to shave off with each cutting stopper 1 7 more effectively, the 
covering section C can be made to bite the cutting stopper 17 concerned, also by this point, it can force 
more and fiber-optic code A can be fixed by the force 

[0064] furthermore, a ring - since the member 20 is attached outside the covering attaching part 15, 
while it is energized in the direction which the piece 16 of both covering maintenance approaches 
mutually and positioning fixation of the fiber-optic code A is firmly carried out by the shaft orientations, 
the gap from the piece 16 of both covering maintenance of the covering section C and an omission are 
prevented effectively 

[0065] moreover, a ring - since the groove 21 of predetermined width of face is formed in the unilateral 
of a member 20, natural diameter reduction deformation can be carried out so that the width of face 
between grooves 21 may be narrowed, and the caulking becomes easy 

[0066] in addition, a ring - this connection structure can be assembled, without using the fixture for 
caulking, if a member 20 is formed by bimetal or the shape memory alloy, diameter reduction 
deformation is carried out by heating and the covering attaching part 15 is bound tight 
[0067] moreover, a ring - the ring which replaces with a member 20 and is shown in drawing 22 - a 
member - you may use 20a this ring - a member 20a is formed in abbreviation tubed by the resin 
which has elasticity, for example, PP etc., and cutting section 21a cut by the unilateral in accordance 
with shaft orientations is formed 

[0068] this ring - a member - the time of attaching 20a outside the covering attaching part 15 - a ring - 
- a member - the state where elastic deformation was carried out so that 20a might be extended by 
cutting section 21a - the epiboly from the upper part of the covering attaching part 15, after that, and a 
ring - a member - 20a is restored to the original form And the piece 16 of both covering maintenance 
will be energized in the direction approached mutually by the force which it is going to restore to this 
original form. 
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[0069] this ring -- a member -- if 20a is used, without it will use the fixture for caulking etc. -- a ring - a 
member - only extending 20a - a ring - a member - 20a can be fitted in outside and a ferrule and 
fiber-optic code A can be connected more simply 

[0070] Moreover, if the polypropylene with large tensile strength as the covering section C of fiber-optic 
code A (PP), hard polyethylene (PE), hard nylon, etc. are used, fiber-optic code A can be fixed by the 
stronger force. 

[0071] By the way, the connection structure of the ferrules and fiber-optic codes actually follow ing as an 
example of the above-mentioned 3rd operation form was manufactured. That is, 2mm was made [ the 
width-of-face size W of the vertical direction of the piece 16 of covering maintenance of a ferrule 1 1 ] to 
the interval size P between 2.6mm and the cutting stopper 17 on either side for the interval size I 
between the insides of 2.2mm and the piece 16 of both covering maintenance, moreover, a ring - 
3.6mm was made to 12mm and the bore size of those, and 4.2mm was made to the outer-diameter size 
for linear-dimension L of the shaft orientations of a member 20 As fiber-optic code A, the thing with an 
outer-diameter size of 2.5mm which covered PP was used for the optical fiber whose outer-diameter size 
is 1mm. 

[0072] While the increase in loss of the light by having fixed the fiber-optic code to the ferrule 1 was 
suppressed by 0.1 dB or less according to this connection structure, the tensile strength of 1 1 ONs or more 
was able to be obtained. 

[0073] Next, the connection structure of the ferrule of the 4th operation form and fiber-optic code 
concerning this invention is explained with reference to draw ing 23 or drawing 27 . In addition, the 
same sign is attached about the same component as the 3rd operation form, the explanation is omitted, 
and it explains focusing on a difference. 

[0074] Namely, as for this ferrule 1 IB, the long column-like heights 18 are formed in the back end 
outside side of the piece 16 of both covering maintenance along the vertical direction of the edge, 
respectively. 

[0075] moreover, the ring attached outside covering attaching part 15B - a member - the almost same 
grade as the interval size of the front face of heights 18 and the rear face of a flange 14 is made to linear- 
dimension L of the shaft orientations of 20B in addition, the ring which shows other composition to 
drawing 19 and drawing 20 - it is composition like a member 20 

[0076] this operation form - the case of the above-mentioned 3rd operation form - the same - between 
the pieces 16 of both covering maintenance - the covering section C of fiber-optic code A - putting - 
covering attaching part 15B - a ring - a member - if 20B is attached outside - the ring -- a member - 
the back end side of 20B - the front end side of heights 1 8 - being engaged - the ring - the omission 
from covering attaching part 15B of a member 20 is prevented 

[0077] In addition, the ferrule which was made to project heights 1 8 1 .5mm from the external surface of 
the piece 16 of covering maintenance, and formed the maximum width size M of covering attaching part 
15B in 3.8mm as an example of this 4th operation form was manufactured, moreover, a ring - a 
member -- the bore size of 20B was set to 3.6mm, and the outer-diameter size was set to 4.3mm Other 
configurations presupposed that it is the same as that of the example of the above-mentioned 3rd 
operation form, 

[0078] When the outer-diameter size fixed to this with an outer-diameter size of 2.5mm which covered 
PP to optical fiber which is 1mm fiber-optic code A, w hile the increase in loss of the light by having 
fixed the fiber-optic code to the ferrule 1 1 was suppressed by 0.1 dB or less, the tensile strength of 
1 1 ONs or more was able to be obtained. 

[0079] in addition, a ring - a member - the ring which replaces with 20B and is shown in drawing 22 - 
a member - it was composition like 20a. and when what set the bore size to 3.5mm, and set the outer- 
diameter size to 4.2mm was used, while the increase in loss of the light by having fixed the fiber-optic 
code to the ferrule 1 1 was too suppressed by 0.1 dB or less, the tensile strength of 1 lONs or more was 
able to be obtained 

[0080] In addition, like the 5th operation form shown in drawing 28 , while forming ferrule 1 1C with 
resins, such as PP, you may form heights 18C prepared in the piece 16 of covering maintenance so that 
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[ fixing a fiber-optic code firmly by shaft orientations ]. Moreover, the gap from the piece of both 
covering maintenance of a fiber-optic code and an omission are also prevented certainly. 
[0090] Furthermore, if caulking fixation of the ring member is carried out at a covering attaching part 
using a metal thing as an above-mentioned ring member, a ring member can be easily attached outside. 
[0091] moreover, a ring ~ the groove of predetermined width of face is formed in the unilateral of a 
member, and the caulking is easily performed with caulking ** in a ring member so that this groove may 
be narrowed 

[0092] in addition, the back end edge external surface of the piece of both covering maintenance - a 
ring - if the heights which engage with the back end side of a member are formed -- the ring - the 
omission from the covering attaching part of a member is prevented 

[0093] furthermore -- while forming the lock section in the external surface of the piece of both covering 
maintenance -- a ring - a member -- if form in a side the lock section and the locked section which can 
be engaged, the lock section and the locked section are made engaged and a ring member is fixed to a 
covering attaching part - the ring - the omission from the covering attaching part of a member is 
prevented 
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CLAIMS 
[Claim(s)] 

[Claim 1] The abbreviation tubed fiber hold section which holds the fiber outcrop of a fiber-optic code 
point. The covering attaching part which are formed successively at the back end side of the 
aforementioned fiber hold section, and carries out hold maintenance of the covering section of the 
aforementioned fiber-optic code. It is the connection structure of the ferrule and a fiber-optic code 
equipped with the above, the aforementioned covering attaching part While opening for covering section 
insertion is formed in an unilateral at least, the covering maintenance side which carries out hold 
maintenance of the peripheral face of the aforementioned covering section is established in the position 
which faces the opening. Where the cutting stopper prolonged in the direction which intersects 
perpendicularly with the shaft orientations of the aforementioned ferrule came to protrude on the 
covering maintenance side and the aforementioned fiber outcrop is held in the aforementioned fiber hold 
section, the aforementioned covering section is stuffed into the aforementioned covering hold circles 
from the aforementioned opening. By shaving off the aforementioned covering section with the 
aforementioned cutting stopper, and making the aforementioned covering section bite, it is characterized 
by carrying out positioning fixation of the aforementioned fiber-optic code at the aforementioned 
ferrule. 

[Claim 2] It is the connection structure of the ferrule and fiber-optic code according to claim 1 which, as 
r . „ ♦ u . ^A^at-ina ofto^Kirtrr nart tVi^ a fV^r^rn (Mit i Mnivl pavprino maintpnanrp side is formed 

1U1 U1V CilUl CI 1 1 V- 1 lUVMlCVU WVWUIJ^ ClLLCtV unit, ^Uli, H*W 1 w x waaawaacawa*.^. ~ ~ ' ~ - C? * — - 

of the inner skin with abbreviation half tubed, and are characterized by carrying out couple formation of 
the aforementioned cutting stopper along with the hoop direction at the edges-on-both-sides section of 
the half-cylinder inner skin. 

[Claim 3] Connection structure of the ferrule and fiber-optic code according to claim 2 which are 
characterized by what the aforementioned piece of both crookedness was bent for inside so that the 
aforementioned ferrule might be metal, the piece of crookedness might be installed from the edges-on- 
both-sides section of the aforementioned covering attaching part, respectively and the covering section 
of the aforementioned fiber-optic code might be held down in the aforementioned covering attaching 
part. 

[Claim 4] The aforementioned covering attaching part is the connection structure of the ferrule and 
fiber-optic code according to claim 1 which are characterized by having the piece of covering 
maintenance of the couple prolonged from the back end side of the aforementioned fiber hold section so 
that the aforementioned covering section may be put from both sides, and forming the aforementioned 
cutting stopper in the opposite inside of the piece of both [ these ] covering maintenance. 
[Claim 5] Connection structure of the ferrule and fiber-optic code according to claim 4 which are 
characterized by attaching outside the aforementioned covering attaching part the ring member which 
energizes the aforementioned piece of both covering maintenance in the direction which they approach 
mutually. 

[Claim 6] Connection structure of the ferrule and fiber-optic code according to claim 5 which the 
aforementioned ring member is metal and are characterized by carrying out caulking fixation of this ring 
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member at the aforementioned covering attaching part. 

[Claim 7] the aforementioned ring -- the connection structure of the ferrule and fiber-optic code 
according to claim 6 which are characterized for the aforementioned ring member by caulking ****** 
so that the groove of predetermined width of face may be formed in the unilateral of a member and this 
groove may be narrowed 

[Claim 8] the back end outside side of the aforementioned piece of both covering maintenance -- the 
aforementioned ring -- the connection structure of the ferrule and fiber-optic code according to claim 5 
to 7 which are characterized by forming the heights which engage with the back end side of a member 
[Claim 9] while forming the lock section to the external surface of the aforementioned piece of both 
covering maintenance - the aforementioned ring - a member - the connection structure of the ferrule 
and fiber-optic code according to claim 5 to 7 which are characterized by having formed in the side the 
aforementioned lock section and the locked section which can be engaged, having made the 
aforementioned lock section and the aforementioned locked section engaged, and fixing the 
aforementioned ring member to the aforementioned covering attaching part 
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BWT^?Pi.^ix§i:|alB#tc. 1 1 ONJ3Lh^|o3l'3 

[ 0 0 4 3 ] act > - «0 J6Wfc» £ ^ 3 |i?Sfeff?®£0 7 x 
fc 3t 7 r 4 A' 3 - K t COi&mmmlZ-J UTHl 3 
3r^L02 1 £#BSLTlSQf}^-&„ 

[0044] 7i/HH Hi. HI 371-ULHl 5t- 
Tf.-fXolz, i*7r^A'r7-KAc r )^agPBJ:0i«« 
co^JK (Mi.ii\ KtM^s) ^Htifi (W£*f. pbt 
^) (ci'-JffiM^ix. bS©«c7)7t^ajk^i 2fc. 
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»15t. Z.i\t>7r4 *WB&\ 2fc«fflM&ft»l 5 

[ 0 0 4 5 ] v r 4 AJRgSU 1 2 ti. **>ittJBS0W3]« 
#^KWtTrtl«n&i=lI#^4T-Affii 3 left h(f 

hixhtMz. *<npm^&tf±7 r A An- F A«* 

[004 6] ifz. ttffftftfilU 5*±. 7r-f 
[004 7] ±ld-*r<0tOI*»^r 1 6*4. 7T^ AIR 

4*( I , ZCDtYWtf 7 r > S'jR^gp 1 2 <7)*WHffifl£tf; > *f 
U?t6lftifit:{Lh{f^fi.6« ft'«HI«8rK-l 
ffiOlSIB t£fe* v , # 7 r -f A 3 - f a <7>g-<Ji£ J: 0 t 

*»W*«rWl 6<7)r*Iie*\ tftHSPC^SiiiSrJR 

[0 04 8] *jt. ^ fi;b SSffi^n- 1 6*)|*IIH*C|filA» 
v^b-£-C*tl*r#-* *f<0Wffl* h ■/ A 1 7 comf* 
£2ffl#rit3:ft.ft. Mffl-U'v^M 7(4. JlftttKJB 

fi££*l. *7 T An- K A C0(ft^"|n] t HrJct" & /J fa (C 

AW^it^W'tt-t{f^fLT.)t7 r >f An- h'AOi 
* rtl t WtllJf 6 WB'J/J* 1 7 a j&<flM 2 im > & , 
[0049] 7r^^*JR«*l 2fc*Hff»»l 

5<o<t»iat««i 4ififR&2tLi>. znma i4i±. m 
iv 1 1 conm-Mfa^comz fcjssra-s . 

[0 0 50] 2^. ttXftftffil 5l=(4, Hi 9&V>L 
SI 2 1 tz^-fX o H . B&fr5ttco 'J 2 0 jWMKS 

[ o o 5 1 ] »:« u >rmt2 on. «««o&hk 

X ') tc * v .x £ d f: (c J: ►? . !J y^SBW 2 0 A*»««f* 

[0 0 5 2] &*;:, Z\coy x.)V-)V\ 1 i:3t7v>f An 
— HAt «fiN««Jft<oiii-=f **cov ^TKHB-i-* . 
[0 0 5 3] S-f, 3C7r>f A3-HAc^tSIK»<0Sa 

^ C ^Jgcoj* £ ^ M o T iHJ i^f L T mf lEFJr^O* £ <D y 

y -r AssajsuB ijgjRL-r *> < ., 

[0()5.1]ftC, 016(3^t"J;-3t. 7i^-lH 

i <o£w>f«ra» hit? t - ha jtffigp s jfi^ ft 

T. 1:31 7^-Ti: dtc. 7-MAjR§3|51 2|*J(-7r 
4 AJ8ajgBB*»ffl3-£iKg-rs. <lc0fc§. 7r-f^ 



mmc-^mmmm^ 1 onwm* b~>> intern 

I 0 0 5 5 ] . H 1 7 T\ 7 r >f Aataja5B<735fc*8 
35* 7 t ^ >'1R§^ 1 2 iOjfeSHfWi^jSeSB S *f A & <o 

-r^coff •g.<r)tz>hX'f> h „ 

[ 0 0 5 6 ] -e LT . 01 Sfc^-tJ: 3 tc. ttS«C * 

hm^mwm\mK 1 eratf <i> l^o ± o tc*f 
-e^ra*3iR»fi{ti-s . ^ o t s . ^-wfflx h -/ 

Ml 7<7)tJMCT3ISl 7 a«77^f An-KAC0»»H5 
B £¥-§l<7) i "5 CffJJR-oT Hmmx V vrt 1 73&s«IB 
gpe^m^jiA, 3t7r-f ^"n-HAA i; 7x;l/-/H 1 

[0057] fk»H. ^aa5B*JR^S£HL 7-M«af* 
« 1 5 1= U >• 2 0 SrMlirT . PM2 1 SrfflbSi: 
■9 i^>c fi*f x ffl 4A«^T-f * . 

[0 0 58] m.e0.t otc«|S;^ix^7x^-yH 1 t 
*7T^A3-ffAfe<nfif««)Sfc:J:4t. t^«S^f# 
>V 1 6^|*lS{CflJB'JX h "/A-l 7 7 r-f vsm 

aai5Bififls^)«agjc zmtem&ftx 1 6iat=««Liitr 

RU, #tU!M.X h 1 7t«JI»C*B!lJR/S,-UX^S( 

a«SC F*K07fc 7 t >f ^1*^4 1 $ - k 4 

< . 3C7T>f ASrtt*mWftmJW>Da^-4i 

*<0«ife* 'h $ < JTP i . it 7 r >f > * n - H A £3*111 

[0059] .i/t. mm* v i 7^3-7— gs**« 

[0 06 0] ifc. 7 T >fA«fflaBiSflF<iO»?«|5C£ 

0 . it? r < -> <n - K A^)a^*sff ^5 fc*!) . fi!*^ 

*. 

[0 06 1 ] $^tc. i^»Sffi^pfri 6fa^'/S<^^T 
t S . .1 coBtj^TK 7 r ■'f An - H A £*f L jitf co i> 

[006 2] i^, -WOtjJHijx b7Ai7 S:BW**;» 
*tTtft»tT^£3tft. 7A«lrtfc2ffliJ5rT 
#ftLT«a»BS:fil»i-6ii:t4 , 5. «t 0»k^"C 

7t 7 r A n - K A 5: S#-r & Z t frX' d £ . 
[006 3] ifc, — *f^>flJB'JX h -yA 1 7 Sr|6]*H^ 

h -y a l 7 tcj; 91SSSPB fcBOJR^-e-C ^ttflm* b ■/ 
Al 7*iftSa5C(;«i^3i*-frS^i:* s T'd. Z<nAX' 
l> X r ) 9fi n 7J "C 7t 7 r -f A n - F A * iHrr l» C t * S 'C 

[0064] 5^,1:. [) y?mt 2 o £tt«^rffi 1 * 
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[oo65]*t. y > rsm 2 0 eo -mizmfemot 'i 

[0066] 2r*$, V>?'ffitf20t:'<J ^fll^&W 

tannic* M-J^sss^ ft 

Zm\^hZt%< > .I<0»KHiji«:«.ftT 6 -I 

s. 

[00 6 7] Uyy3B«2 OiZittX, 02 2C 

>Kl-y 2 0a 5rfflv i> J; ^ - <t) ij y/mi 

2 0all #ft**r*£IHlli, Wx.Jf. PPipt-tOi* 

[ooc)8];<wy > rsw 20a zmm&msi 1 5 

W4W*I6C«. U ^TWB 2 0a *flJBr«2 1 a TIE 

v>7 r M&2o a.&mmi,zm 

0 , if tWfftftfr 1 6 AfSntcSStt*-* ^ri*i(cf+» 
[0 0 b 9] Z0)V>}fffit2Oa.£m\ l *i>b. 

wmmtm >&zk%<* »j vywa2 o a ££jf 

[0070] Sfc. *7r>f/O-HA«0»aSBCfcL 
Tai->5M05SJK«oA#v\ #V7°nVis> (pp)^. 
«S.-KUxf-^> (PE) , Wtt-^uySffcfflltfi 

T ^ lz<&) J; ? & 7 x )V— >i b ± 7 r 4 r\ a - V b O 

mmmmzmfritz, wh. 7x;^/n 1 

1 6 <7>±T*|6j«0»*aiW * 2 . 2mm, ^^Sffi^ 
M" 1 6 <7>ftffilS1<7>l§1PS^1£ 1*2. 6mm, t^UJfiiJ 
X h -y y U 7 HWlBKWtfe P * 2 m m H ft _Bf fz . * 
fc, U> ^gR«2 0c0tt*|fi]£0ft§^-ftL&l 2mm, 
-£OF*]f?^7£2- 3 . 6 mm, ZcWm^Uii: 4 . 2 mm 
tfthWfc. 3fc7y4 /N'3-KAfc LTti, 5f-g^ffi# 
1 m m oy± 7 r 4 ' <(c P P toSS £j5&L £ *MH-j£ 2 . 

[0072] £<ai8«tii)fe(e«kifc . ft7rV<zi-y 

z 7 *n— 1 izmmLtzz t iz,t &%,<7)Wk<nmm i 
o. i diwiri,zjfpx.^t\.^tmmz^ 1 ionw±« 



c o o 7 3 ] mz, z<vm s ni l zi%z,m4mmmcr)7* 

)V~)Vb % 7 t -f ' <3 - H t cr)it^«jfHo V vC0 2 3 
=5r^LH2 7£#!8l,TSP$f*-4. Srts, 3f53*!*BS& 

[0074] m% . ;^7x;p-;i 1 1 Hti. i^isafs 

[007 5] ttz , «S<SPf^ 1 5 BKJUftSfi* U y 

«gE 1 4 ^»Mfc <s9ISIHhfi£ »: tSKCft htf T 
ffi^fll^Ji. 01 9St/'H2 0(^f 'J> 

[0076] i(7)'lllftff?e|f{±. higSS 3*tt^ig<7)JB| 

■stmwz. mtmumxi <>mzyc-7Tj a 

U2 0 n&9Wt&k . *<?D'J>'^tf20 BtfDflSBBi 
^'OMl 8(DmfS|ifii:ffi^LT, ^cO'J > ^g8W2 OtO 

[ o o 7 7 ] . i cr,m4mmmmcoimmt lt . 
figpi 8*s?f«sn-i b<m-ma^i . 5m m m&z 

^)|*Ig>ra, : *3 . 6 mm. Hfi"-ti£S:4 . 3 mint* L 

. %<?mnmm\.m> s mmmm.^mmm t mm t 

[0078] ^^li: , ftm-^tmff 1 mm(7)3t7 r -f A£ 
P P SrM L^WI^fS 2 . 5 m m03t 7 r 4 > *a 
- H A £mm Ltz £ Z h . %7 r -f An- F£:7 x^- 

1 1 izmm ttz z t izx &W7>m9&>mwQ . 1 d 

B arizW thix&b RWlc , HON tLL<03 1 -> 5S *) 

ZbVX'Ztz. 
[00 7 9]=5:fc. >J>'^2 0BtftiT,H2 2 
(CTjrf U > 2 0 a t mmffi -> T , *tf)flg 
^5-3. 5 mm, ftgtffiJ4. 2ram[: L/c 

1 1 «S» L7i C b iz ± £ 7tC0jM^«t»Sn^ 0 . 1 d B 
WTfcp^fiSiElRtt, 1 1 ONpJLh<og|-?5S05S 

[0 0 80] ^Jo. H2 8t:*-rsi5||Jt^JBkoJ:d 

7x/P-;L 1 lCiPP*fcr)WmizJ;r)Bfii-t&b 
1 . 6£Rtt&*lSO»l 8C5r. ^-<o 
/KWSJAW-R^fc J; -5 ^jCLT t> J: CO 
U>-^g|5W2 0CfcLT. -r^rt^SA^ IKS 
f*ftfr 1 6 O^ffifSlffi +SN J: 0 < . 

'J. t"jM5 1 6 C £#fr«Sffi&SS I 5 C<7>ft*»*&M 

[ 0 0 8 1 ] * LT . 'J y^SRfl- 2 0 c $rK^atff^(c 
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5c»i»*K | j>'mr2oc 

l»SISiSk*«fiM*M'l 6c7)»WJftiBi:^4ISL. MM 

$ it 'j >^«*t 2 o c dr**-df tatffc . >?m 

W2 0C*»piaafilSfrl6**'3ttiS- t^i:, w 

tHWM*H- 1 6 a* u v mm 20 c <nwm t m t 

[0082] vlwSiiBBffiwmfcMfc LTJi, ffliii', 
WWM** 1 6<0JrHiiiaN|-^i£N £3.5 min , flSf 1 
6 C &&tf«81«l*ffi 1 5 O C9«ic1lS-t£M£ 4 rami; 
BtfL U £tz. U >' ^gBtt 2 0 C H££ 3 . 6 rn. 
m. *hg^i££4. ZmmlzBf&mthkXW 

[0083] £ tz , H 3 1 L03 5 bUJfc® 
JBto? k #7 r A3 - F fc <vmimmcr) i. o 

iz . 7 xyi/-;t 1 1 l 6*hBSc7)7 y < 

>«R#»1 2S0^Il:n7?fl 9 £^ii-eftS§fS 

19ti*^ffi4»a-y ?S2 1 D£ffML\'^J;iv. 
[ 0 0 8 4 ] * I T . 0 2 0 D SrKWiitf Rt 

ti. 'J 2 0 D J: 3 fcWASW, 

[0085] ^^^eejatojuaswi: irii, M/itf . 

ttS 1 6 ftftjgjiani tfS N £ 3 . 5mm. fhM 1 
9*2.5 mmSSai £tf ^OflgB 1 9 Sr *tflft««*WW 
1 5DC0)6^;IS^-ffiM*4mm(CffML. ifc. U>:^ 
3W2 0D cortf? 3 . 6mm. ^S+ScS: 4 . 2 

mmtjgfxjtt&t; Jav 
[0086] 

[ ntfflwttm 3 tiiitoi it.; ^Bflc?) 7 x iv—)V t 

V -y A£3§t£L . ft 7 r <f 

r 1" A 3- K £ 7 x fcfia^a6[l'/E L T V > & 

i: £ < , #7 r 4 A3- K **fcfrfflC{flKfetf>fcgjrr 4 
■It Lfc^oT, 3t7 WAwM^tSH?- 

r i A3- K«iiATr^ixl»/ift, i: 3 

[ o o 8 8 ] ifc , *e*tec®*s#i.fc *afffif»<oR 



[0 089] «acR»siJ^w*afiM#>t*-?-nfe 
asu>iAiiAT. *7 t -r K^fi*[*it.± o^h 
[0090] $ tt, ±aicou v^»«t Lx±mw> 

[0 09 1 ] ttz, •J>^j»Hf)-fltc:Br^«iO»t»$' 
[ o o 9 2 ] fcii. iaj»?l^^of^^^Mat 'J v 

■xaw <ot*98B t ffi^'t * ass s- jmttia . 

[009 3] 3 i(c. H»IB»^^(Bfc:n 

[iateom*^iMHi] 

[ m 2 ] (a]±^ 7 x ;l— *r ^t-fltBU'C?) & . 
[H3 ] |a| tcryy jLil-il<*m-1gmmx*h?s, .. 
[H4 3 7irt- A t *7r-fA'a-FtJSltl,- 

[05 3 7x/l-^t*7r-fM'3-Ht^^t-|,ffi 

[063 7 x n ->i k %y r a ><. 3 - f k nmmmm.*: 

[07 3 -7^A~Ak%-? r A rsa- K k *)ftHMft££ 
[08 3 Jio36ffl<?3lS2MEIIUBlBfc:ffii7x;l^-/Pt* 

[09 3 lsl±^ 7 x /I- — ^£.>ni-¥ffiH-C-\fc I) . 

[01 0] 7i^-/lt*7r-f/s;n-K>5r^-r4 

[01 1 ] 01 Ocox I -X l«gBfn0T*>&. 
[012] 7iW ^7r^f An-Hk<0S«fll3S 

[013] C 0)ftffl0)tti 3 :-ttfe^)Btffi * 7 x 

[014] R±<7)7x;U-/l^S:> : K-riUffi0-C ( 5 : >& 

[015] n±j^>7 ^n~-)v<rmmmx'hh , 

[01 6] 7x.Ji-A kyt?Y4 ><~n-Yk 
[01 7] 7i^-/lfcft7T-f/<:3-K4: 
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[031 83 7s/^k*7r^ ^'n-Kfciflftt-ti 

[ W 1 9 ] 7 x /t- — 1 jfcV r 4 ; S ;~J - V t *«tST* 

[[•320] U > ?"gOT£'jr<tt2T * l> . 
[E32 1 ] 7x.il— )Vt1tyr4^--i-Yb(r>fflmM&. 

[{32 2 ] U y^»«*^ttaf*>& . 

it32 4 ] ^t<r>7 i.)v-)vz^mmmx'hh > 

[ 1:3 2 5 ] mh<D 7 x £ & . 

[[32 6] U > •^ r »«*/T^BlH0'C*i .. 
[[3 2 7 ] U y^WSSr^i-iEHiaiTft 6 . 
[[•328] z nffflnm 5 SSifcJBJBWifi S 7 * /U- 

[C31] [02] [123] [020] 




[03 0] U>^«B5ttSr^'tiEfflar*& l 
[E33 1 ] ;f)ff^6»S«S7i^;^ 

[ t3 3 2 ] |H]±C0 7 x MffiFre-fc 4 „ 

[E33 3] N h<?)7x;t'-;l'5r75fWiSta-C2 c >-&„ 
[034] U > £ jjitWfflBT* S 
[E33 5 ] U y ^Smfc^EB&frcas . 

minimi 

7 

A it7r 4 >^-Y 

b 7 r >r smim 
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[01 0 ] 
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[026] 



16 
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16 15 



— I 16 IB 



[01 7] 
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16 15 
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[02 1 ] 



13 



IF 



20 
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■:17 
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[[324] 



11B 
✓ 



13 IF 



[023] 




13 1 



[028] 



[03 2] 



1LD 
✓ 



16 lflc 



14 ■ 



15C !j c 



~l 



("7 7- 

— J 16 15D 



[03 1 ] 



[03 4] 
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19 16 15D 
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